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(54) Process for joining a flexible circuit to a polymeric container and for forming a barrier layer 
over sections of the flexible circuit and other elements using an encapsulant material 



(57) A method is provided for sealing at least one 
outer portion of an ink jet print cartridge (1 0). The meth- 
od comprises the steps of providing a dispensing ele- 
ment (70) having an oval discharge orifice, and dispens- 
ing an encapsulant material onto the at least one outer 
portion via the dispensing element so as to provide a 
barrier layer over the at least one outer portion. Further 
provided is a process for joining a flexible circuit (30) to 
an ink jet print cartridge container (12). The method 
comprises the steps of applying a silane adhesion pro- 
moterto a portton of the container, applying an adhesive 
to at least a part of the silane-coated portion, and ad- 
hering the flexible circuit to the container via the adhe- 
sive. 
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Description 

This invention relates to a process for joining a flex- 
ible circuit to an ink jet print cartridge container and to a 
process for forming a barrier layer over one or more ex- 
tending sections of a flexible circuit and one or more 
bond pads of a printhead using an encapsulant material. 

Drop-on-demand Inkjet printers use thermal energy 
to produce a vapor bubble in an ink-filled chamber to 
expel a droplet. A thermal energy generator or heating 
element, usually a resistor, is located in the chamber on 
a heater chip near a discharge orifice. A plurality of 
chambers, each provided with a single heating element, 
are provided in the printer's printhead. The printhead 
typically comprises the heater chip and a plate having 
a plurality of the discharge orifices formed therein. The 
printhead forms part of an ink jet print cartridge which 
also comprises an ink-filled container. 

The resistors are individually addressed with an en- 
ergy pulse to momentarily vaporize the ink and form a 
bubble which expels an ink droplet. A flexible circuit is 
used to provide a path for energy pulses to travel from 
a printer energy supply circuit to the printhead. The flex- 
ible circuit includes a substrate portion and a plurality of 
traces located on the substrate portion. The traces have 
end sections which extend out from the substrate por- 
tion. The extending sections are coupled to bond pads 
on the printhead. Typically, there is a first row of coupled 
bond pads and trace sectbns and an opposing, second 
row of coupled bond pads and trace sections. 

It is known in the art to form a barrier layer over each 
row of coupled bond pads and extending trace sections. 
One known process for forming such a barrier layer in- 
volves dispensing an encapsulant nr»terial onto the cou- 
pled bond pads and trace sections using a discharge 
needle having a circular cross section. In order to form 
each barrier layer to the required width and to protect 
printhead circuitry, two complete passes of the needle 
are made over each row of coupled bond pads and trace 
sections. 

As two passes of the needle are required to form an 
acceptable barrier layer, this process Is time consuming. 
Further, because of the circular cross section of the nee- 
dle, the final height of the barrier layer relative to the 
flexible circuit is undesirably high, e.g., normally greater 
than .007 inch (0, 1 8mm). As a result, a paper substrate, 
which receives the ejected ink droplets, Is spaced an 
increased distance from the printhead orifice plate. Con- 
sequently, misdirected ink droplets reach the paper sub- 
strate at locations which are spaced a greater distance 
from their intended contact points than if the paper sub- 
strate were located closer to the printhead orifice plate. 
The excessive height of the two barrier layers is further 
problematic as it makes it more difficult to apply a length 
of sealing tape to the printhead so as to seal the print- 
head orifices from ink leakage until the print cartridge is 
installed for use in a printer. 

Accordingly, there is a need for an improved proc- 



ess for forming barrier layers over printhead bond pads 
and extending trace sections. 

In addition to the above, there is a need for an im- 
proved process for adhesively joining a flexible circuit to 

s an Ink jet print cartridge container so as to provide im- 
proved adhesion at the adhesive-container interface. 

These needs are met by the improved processes, 
print cartridges and apparatus of the present invention. 
In accordance with one aspect of the present invention, 

10 a dispensing needle having an oval discharge orifice Is 
used to dispense a single bead of encapsulant material, 
e.g., a polymeric adhesive nnaterlal, over a row of cou- 
pled bond pads and extending trace sections. The bead 
height is reduced due to the oval cross sectbn of the 

IS dispensing needle. Hence, the paper substrate, which 
receives the ejected ink droplets, may be moved closer 
to the printhead, so as to improve print quality. Further, 
sealing tape may be applied more easily and effectively 
to the printhead. As only a single pass is required to form 

20 a barrier layer having an acceptable width, this process 
is more efficient than the prior art process noted above. 
Additionally, when the encapsulant material comprises 
an ultraviolet curable thermoset, improved curing depth 
is achieved with the lower bead height. Such bwer bead 

25 heights ensure proper capping at the maintenance sta- 
tion to prevent ink leakage. 

In accordance with a second aspect of the present 
invention, an adhesion promoter, such as a silane solu- 
tion, is applied to a portion of a print cartridge container 

30 before a flexible circuit is adhesively coupled to the con- 
tainer. The adhesion promoter Improves adhesion at the 
adhesive-container interface. 

Certain embodiments of the invention will now be 
described by way of example only and with reference to 

3S the accompanying drawings, in which: 

Fig. 1 is a perspective view of a portion of an ink jet 
print cartridge formed in accordance with the 
present invention; 

40 Fig. 1A is a plan view of a portion of a printhead 
showing an outer surface of a section of the orifice 
plate, another section of the orifice plate having a 
portion partially removed, and the surface of a por- 
tion of the heater chip with the section of the orifice 

45 plate above that chip portion completely removed; 
Fig. 2 Is an enlarged view of the printhead, a portion 
of the flexible circuit, and a portion of the ink-filled 
container shown in Fig. 1; 
Fig. 3 is a side view of an encapsulant material dis- 

50 pensing apparatus and an Ink jet print cartridge 
where the cartridge is positioned to receive encap- 
sulant material from the dispensing apparatus; 
Fig. 4 is a view taken along view line 4-4 in Fig. 3; 
Fig. 5 is a perspective view of a portion of an ink jet 

55 print cartridge formed in accordance with the 
present invention and shown having a length of 
sealing tape provided thereon; 
Fig. 6 Is a view taken along view line 6-6 in Fig. 5; 
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glass transition temperature of the container 12, and 
preferably, from about 1 00'*C to about 1 20°C for at least 
about 30 minutes and preferably for about 45 minutes 
to effect the curing of the die-attach adhesive. When an 
adhesion promoter 50 is not used, premature adhesion 
failure may occur at the container-adhesive interface as 
a result of this heating step. Use of the adhesion pro- 
moter 50 Improves adhesion at the adhesive-container 
Interface after the container 12, with the adhesive film 
sections 40a-40c secured thereto, has been heated to 
effect the curing of the die-attach adhesive. 

While it is within the scope of this invention to vary 
the components of the adhesion promoter 50* the adhe- 
sion promoter 50 is preferably prepared as a solution 
comprising about 0. 1 to about 1 .0% by volume of silane; 
greater than about 98% by volume of denatured ethanol; 
and 0.2 to about 0.4% by volume of deionized water. 
The silane may comprise either of two silanes which are 
commercially available from Dow Coming Corporation 
under the product designations "Z6030" and "Z6032". 
The three components are mixed at ambient tempera- 
ture and allowed to stabilize. The solution may be ap- 
plied to the container portions 12a-12c about one hour 
after mixing. The solution Is stable for about one week 
if kept at ambient conditions. 

The adhesion promoter solution is preferably ap- 
plied manually using a commercially available grout 
sealer pen (not shown) from Color Tile under Stock No. 
7693217. Alternatively, other applicators such as brush- 
es and the like may be used. 

Approximately about two minutes to about four 
hours afterthe adhesion promoter solution has been ap- 
plied to the container 12, the three pressure sensitive 
adhesive sections 40a-40c are secured under pressure 
to the container portions 12a-12c. The adhesive sec- 
tions 40a-40c preferably have release liners (not shown) 
covering their outer surfaces, which surfaces will en- 
gage the flexible circuit 30. The release liners are re- 
moved just before the flexible circuit 30 is secured to the 
container 12. 

' After the die-attach adhesive has been applied to 
the printhead receiving portion 1 3 and the release liners 
have been removed from the adhesive sections 40a- 
40c, the coupled printhead 20 and flexible circuit 30 is 
secured to the container 12. The flexible circuit 30 is 
pressed against the sections 40a-40c under sufficient 
pressure to effect bonding between the sections 40a- 
40c and the circuit 30. As will be discussed further be- 
low, the cartridge 10 is heated in an oven maintained at 
atemperatureof about 11 0^*0 for approximately.45 min- 
utes so as to effect the curing of the die-attach adhesive. 

Before the die-attach adhesive is cured, a single 
bead of liquid encapsulant material 60 is applied over 
each of the two rows 35a and 35b of coupled bond pads 
20a and extending trace sections 34b. The liquid encap- 
sulant material is preferably dispensed through a dis- 
pensing needle 70 having an oval cross section, see 
Figs. 3 and 4. In the illustrated embodiment, the dis- 



pensing needle 70 is attached to a conventional dis- 
pensing apparatus 72 having a dispense pump (not 
shown) which forces encapsulant material 60 from a 
tube of encapsulant material (not shown) into and 

5 through the dispensing needle 70. The apparatus 72 al- 
so has a traversing mechanism (not shown) which 
moves the needle 70 along dispensing paths so as to 
allow the needle 70 to deposit the material 60 abng the 
two rows 35a and 35b. A workpiece holder 74 is provid- 

10 ed to fixedly hold the container 1 2 beneath the dispens- 
ing needle 70. It is also contemplated that the material 
60 may be manually dispensed through the needle 70 
using a conventional syringe. 

The encapsulant material 60 forms a first barrier 

15 layer 60a over row 35a and a second barrier layer 60b 
over row 35b, see Fig. 2. The encapsulant material 60 
may comprise any polymeric material which, after it has 
substantially solidified or cured, is capable of forming an 
effective mechanical and chemical protective barrier 

20 layer over each of the two rows 35a and 35b of coupled 
bond pads 20a and extending trace sections 34b. The 
bond pads 20a are made from aluminum in the illustrat- 
ed embodiment. The barrier layers 60a and 60b protect 
the bond pads 20a from corrosion due to exposure to 

25 ink. The barrier layers 60a and 60a further protect the 
bond pads 20a and extending sections 34a from dam- 
age caused by a conventional polymeric wiper (not 
shown) which forms part of the printer and moves across 
,the plate 26 so as to remove Ink therefrom. The encap- 

30 sulant material 60 may comprise a urethane acrylate 
material which is commercially available from Grace 
Specialty Polymers Division of W.R. Grace and Compa- 
ny under the trademark "UNISET UV-9000." This mate- 
rial is an ultraviolet light (UV) cured material and has a 

35 viscosity of about 11,000 centipoise (llPa.s) at about 
25" C when measured with a Brookfield viscometer, 
Model HATS. Other thermoset or thermoplastic encap- 
sulant materials not specifically set out herein may also 
be used. 

40 Preferably, the needle 70 has an oval discharge or- 
ifice 70a, see Fig. 4, having a first dimension D^ along 
a first axis A^ and second dimension D2 abng a second 
axis A2. The second dimension D2 is less than the first 
dimension D1. The second axis A2 is substantially or- 

<5 thogonal to the first axis A^ . A ratio of the first dimension 
Di to the second dimension D2 is greater than or equal 
to about 1.1:1.0 and less than or equal to about 7.0:1.0, 
and most preferably is about 4.0:1.0. For example, D^ 
may be equal to about 2 mm and D2 rnay be equal to 

50 about .5 mm. The only limitation with respect to the dis- 
tance and orientation of the oval discharge orifice with 
respect to the beam leads is that when the encapsulant 
material is applied, the printhead 20 is attached to the 
flexible circuit 30. Preferably, however, the long or first 

55 axis A^ of the oval discharge orifice 70a is orthogonal to 
the long axis of the encapsulant bead and the row 35a 
or 35b to which the encapsulant material 60 is applied. 
Due to the oval shape of the discharge orifice 70a. 
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the height of the bead of encapsulant material dis- 
pensed onto each of the two rows 35a and 35b of cou- 
pled bond pads 20a and extending trace sections 34b 
is reduced over bead height achieved using a needle 
having a substantially circular cross section. If the en- 
capsulant material is a UV curable thermoset, improved 
curing depth is achieved as a result of reduced bead 
height. 

Preferably, the maximum height Hj, of the encapsu- 
lant material after it has solidified or cured, as measured 
from the upper portion 26b of plate 26 to the highest 
portion or point of the solidified or cured encapsulant 
bead is less than about .02 inch (0.5mm), see Fig. 6. 
More preferably, the maximum height Is less than 
about .007 inch (0.18mm), and most preferably, is from 
about .004 inch (O.Imm) to about .006 inch (0.15mm). 
Because of reduced barrier layer height, a paper sub- 
strate, which receives the ejected ink droplets, may be 
moved closer to the printhead 20 so as to improve print 
quality. Further, sealing tape 80, see Fig. 6, which seals 
the orifices 28a from ink leakage until removed just prior 
to installation of the cartridge 1 2 in an ink jet printer (not 
shown), may be applied more easily and effectively to 
the printhead 20. If barrier layer height is too great, por- 
tions 80a of the tape 80 adjacent to the barrier layers 
60a and 60b tend not to adhere to the printhead 20 and, 
hence, ink leakage occurs around the unsealed regions 
of the printhead 20. 

In order to keep orifices 28a from drying out when 
the installed printhead 20 is not in use, a polymeric cap 
(not shown) forming part of the printer is sealed over the 
printhead. If the height of the barrier layers 60a and 60b 
is too excessive and the polymeric cap is out of toler- 
ances such that it engages one or both of the barrier 
layers 60a and 60b, adequate sealing may not be 
achieved. With lower barrier layer height, the likelihood 
of proper capping is increased. 

A further advantage resulting from the oval shape 
of the discharge orifice 70a is that only a single pass of 
the needle 70 is required over each of the two rows 35a 
and 35b of coupled bond pads 20a and extending trace 
sections 34b to form a barrier layer having an accepta- 
ble width. Accordingly, this process is more efficient than 
prior art processes which require two or nrK>re passes to 
form an acceptable barrier layer. 

The encapsulant material 60 may have a viscosity 
of between about 7,000 centipolse (7Pa.s) and about 
60,000 centipoise (60Pa.s) at 25*'C, as measured by a 
Brookfield viscometer, model HATS with appropriate 
spindle at 0.5 RPM. Another advantage resulting from 
the oval shape of the discharge orifice 70a is that a high- 
er viscosity encapsulant material 60 may be used. Gen- 
erally, a higher viscosity material results in a higher bead 
height. However, with a higher viscosity material, less 
sag or drop of the encapsulant material between the ex- 
tending trace sections 34b occurs. Hence, a more uni- 
form barrier layer outer surface is formed. Accordingly, 
because bead height is reduced in the present inven- 
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tion, a higher viscosity encapsulant material may be 
used. Examples of high viscosity materials that may be 
employed include: 1 ) a thermoset adhesive which is 
commercially available from W.R. Grace and Company 
*" s under the trademark "Uniset 3032-78, " having a viscos- 
ity of approximately 50,000 centipoise (50Pa.s) at 25'*C, 
when measured using a Brookfield viscometer, Model 
HATB with spindle 52; and a thermoset adhesive which 
is commercially available from Ablestik Company under 

10 the trademark "Ablebond 84-3, " having a viscosity of ap- 
proximately 50,000 centipoise (50Pa.s) at 25'*C when 
measured using a Brookfield viscometer, Model HBT- 
DCP with spindle CP-51. 

After the beads of encapsulant material 60 have 

IS been applied to the two rows 35a and 35b of coupled 
bond pads 20a and extending trace sections 34b, the 
encapsulant material 60 is cured via exposure to ultra- 
violet radiation. Thereafter, the die-attach adhesive is 
cured by placing the cartridge 1 0 in a heated oven main- 

20 tained at a temperature of about 1 1 0'^C for approximate- 
ly 45 minutes. 

The following example is being provided for illustra- 
tive purposes only and is not intended to be limiting. 



An adhesion promoter solution was prepared by 
combining approximately 85 ml of ethanol; 
approximately .5 ml of silane (Z6032); and approximate- 

30 ly 50 drops of deionized water. After the mixture was 
gently mixed and allowed to stabilize for one hour, the 
solution was applied to second and third portions 12b 
and 1 2c of a first ink jet print cartridge container formed 
from polyphenylene oxide. Two separate sections of ad- 

3S hesive film (commercially available from 3M Corpora- 
tion under the product designation "9460') were applied 
to the second and third container portions. A first flexible 
circuit was then applied to the pressure sensitive adhe- 
sive sectk)ns. As a third section of adhesive film was not 

40 applied to the first container portion 1 2a, the flexible cir- 
cuit was not folded down and secured to container por- 
tion 12a. A second container, which was not coated with 
the adhesion promoter solution, received two separate 
sections of the same adhesive film. A flexible circuit was 

4S then secured to the container via the two sectbns of 
pressure sensitive adhesive film. 

A die-attach adhesive was not applied to the first 
and second containers. The first and second containers, 
having flexible circuits joined thereto, were heated in an 

so oven maintained at at about 11 0** C for about 45 minutes. 
Adhesion of each flexible circuit to Its respective 
container was measured after heating using an Instron 
testing machine. Each container was placed in the test- 
ing machine. Movable grips, forming part of the ma- 

ss chine, were secured to each container's unsecured sec- 
tion of the flexible circuit so as to apply a pulling force 
to the flexible circuit. The containers were held fixed in 
the testing machine. Approximately 300 grams of force 
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were required to peel the flexible circuit from tlie first 
container while approx innately 230 grams of force were 
required to peel the flexible circuit from the second con- 
tainer. Hence, peel strength Improved by at least 30% 
when an adhesion promoter 50 was applied. s 

The mode of failure for the first container was within 
the adhesive layer, not at the adhesive-container inter- 
face. The mode of failure for the second container was 
at the adhesive-container Interface. 



Claims 

1. A method for sealing at least one outer portion of 
an ink jet print cartridge comprising the steps of: 

providing a dispensing element having an oval 
discharge orifice; and 

dispensing an encapsulant nnateriai onto said 
at least one outer portion via said dispensing 
element so as to provide a barrier layer over 
said at least one outer portion. 

2. A method as set forth in claim 1 . wherein said ink 
jet print cartridge comprises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing at least one bond pad; 
a flexible circuit including a substrate portion 
and at least one conductor trace on said sub- 
strate portion and having an end section which 
extends out from said substrate portion to de- 
fine at least one beam lead, said at least one 
beam lead being coupled to said at least one 
bond pad; and 

said outer portion of said ink jet print cartridge 
comprising said at least one bond pad and said 
at least one beam lead. 

3. A method as set forth in claim 1 or 2, wherein said 
dispensing step comprises the step of moving one 
of said dispensing element and said outer portion 
relative to the other such that only a single bead of 
encapsulant material is applied to said outer por- 
tion, said single bead of encapsulant material being 
sufficient to substantially completely cover said out- 
er portion. 

4. A method as set forth In claim 1 , 2 or 3, wherein said 
dispensing step comprises the step of dispensing a 
polymeric encapsulant material onto said outer por- 
tion such that after said polymeric material has sub- 
stantially cured or solidified it has a height which is 
less than about .02 inch (0.5mm). 

5. A method as set forth in claim 4, wherein said dis- 
pensing step comprises the step of dispensing a 



polymeric encapsulant material onto said outer por- 
tion such that after said polymeric material has 
cured or solidified it has a height which is between 
about .004 inch (0.1mm) and about .006 inch 
(0.15mm). 

6. A method as set forth in any preceding claim, 
wherein said dispensing step comprises the step of 
dispensing a polymeric material onto said outer por- 
tion. 

7. A method as set forth in claim 6, wherein said pol- 
ymeric material comprises a urethane acrylate ma- 
terial. 

8. A method as set forth in any preceding claim, 
wherein said dispensing step comprises the step of 
dispensing a polymeric material onto said outer por- 
tion having a viscosity between about 7,000 
centipoise (7Pa.s) and about 60,000 centipoise 
(60Pa.s). 

9. A method as set forth in any preceding claim, 
wherein said Ink jet print cartridge comprises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing a first row of bond pads located on a first 
side of said printhead and a second row of bond 
pads which are located on a second side of said 
printhead which is opposite to said first side; 
a flexible circuit including a substrate portion 
and a plurality of conductor traces provided on 
said substrate portion and having end sections 
which extend out from said substrate portion to 
define first and second rows of beam leads, 
said first row of beam leads being coupled to 
said first row of bond pads and said second row 
of beam leads being coupled to said second 
row of bond pads, said coupled first bond pads 
and beam leads defining a first print cartridge 
outer portion and said coupled second bond 
pads and beam leads defining a second print 
cartrkige outer portion. 

10. A method as set forth in claim 9, wherein said dis- 
pensing step comprises the steps of: 

moving one of said dispensing element and 
said first outer portbn relative to the other such 
that only a single bead of encapsulant material 
is applied over said first outer portion, said sin- 
gle bead of encapsulant material being suffi- 
cient to substantially completely cover said first 
outer portion; and 

moving one of said dispensing element and 
said second outer portion relative to the other 
such that only a single bead of encapsulant ma- 
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terial is applied onto said second outer portion, 
said single bead of encapsulant material being 
sufficient to substantially completely cover said 
second outer portion. 

5 

11. A method as set forth In any preceding claim, 
wherein said oval discharge orifice has a first di- 
mension along a first axis and second dimension 
along a second axis which is less than said first di- 
mension, said second axis being substantially or- io 
thogonal to said first axis, and a ratio of said of first 
dimension to said second dimension is greater than 

or equal to about 1.1:1 and less than or equal to 
about 7:1. 

IS 

12. An ink jet print cartridge comprising: 

at least one outer portion; and 
a bead of encapsulant material provided over 
said at least one outer portion so as to provide 20 
a barrier layer over said outer portion, said bar- 
rier layer having a height which is less than 
about .007 inch (0. 1 8mm). 

1 3. An Ink jet print cartridge as set forth in claim 1 2, fur- 
ther comprising: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing at least one bond pad; and ^0 
a flexible circuit including a substrate portion 
and at least one conductor trace provided on 
said substrate portion and having an end sec- 
tion which extends out from said substrate por- 
tion to define at least one beam lead, said at 3S 
least one beam lead being coupled to said at 
least one bond pad, and said coupled beam 
lead and bond pad defining said outer portion. 

14. An Inkjet print cartridge as set forth in claim 12 or 
1 3, wherein said barrier layer has a height which is 
between about .004 inch (O.Imm) and about .006 
inch (0. 1 5mm), 

1 5. An ink jet print cartridge as set forth in claim 12.13 '*5 
or 1 4. wherein said encapsulant material comprises 

a polymeric material. 

16. An ink jet print cartridge as set forth in claim 15, 
wherein said polymeric material comprises a ure- 50 
thane acrylate material. 

17. An ink jet print cartridge as set forth in any of claims 
12 to 16, further comprising: 

55 

a polymeric container adapted to receive Ink; 
a printhead coupled to said container and hav- 
ing a first row of bond pads located on a first 



side of said printhead and a second row of bond 

pads which are located on a second side of said 
printhead which is opposite to said first side; 
a flexible circuit including a substrate portion 
and a plurality of conductor traces provided on 
said substrate portion and having end sectbns 
which extend out from said substrate portion to 
define first and second rows of beam leads, 
said first row of beam leads being coupled to 
said first row of bond pads and said second row 
of beam leads being coupled to said second 
row of bond pads, said coupled first beam leads 
and bond pads defining a first outer portion of 
said print cartridge and said coupled second 
beam leads and bond pads defining a second 
outer portion of said print cartridge; and 
a first bead of encapsulant material provided 
over said first outer portion and forming a bar- 
rier layer over said first outer portion and a sec- 
ond bead of encapsulant material provided 
over said second outer portbn and forming a 
barrier layer over said second outer portion, 
said first and second barrier layers having a 
height which is less than about .02 Inch 
(0.5mm). 

18. An ink jet print cartridge as set forth in claim 17, 
wherein said first and second barrier layers have a 
height which is between about .004 inch (O.Imm) 
and about .006 inch (0.15mm). 

19. A process for joining a flexible circuit to an ink jet 
print cartridge container comprising the steps of: 

coating a silane adhesion pronrioter to a portion 
of said container; 

applying an adhesive to at least a part of said 
si lane-coated portion; and 
adhering said flexible circuit to said container 
via said adhesive. 

20. A process as set forth in claim 1 9, wherein said step 
of applying an adhesive comprises the step of ap- 
plying an acrylic pressure-sensitive adhesive to 
said at least a part of said sllane-coated portion. 

21. A process as set forth in claim 19 or 20. wherein 
said silane adhesion promoter is applied to said 
container with a grout sealer pen. 

22. An Ink jet print cartridge comprising: 

a polymeric container adapted to receive ink; 
a printhead coupled to sakJ container; 
a layer of silane coated on a portion of said con- 
tainer; 

a layer of adhesive provided on at least a part 
of said silane-coated portion; and 
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a flexible circuit including a substrate portbn 
adhered to said container via said adhesive lay- 
er. 

' 23. An ink jet print cartridge as set forth in claim 22. 
wherein said printhead has at least one bond pad 
and said flexible circuit has at least one conductor 
trace provided on said substrate portion, said con- 
ductor trace having an end section which extends 
out from said substrate portion to define at least one 
beam lead, said at least one beam lead being cou- 
pled to said at least one bond pad, and said coupled 
beam lead and bond pad defining an outer portion 
of said ink jet print cartridge. 

24. An ink jet print cartridge as set forth in claim 23, fur- 
ther including a bead of encapsulant material pro- 
vided over said outer portion so as to form a barrier 
layer over said outer portion, said barrier layer hav- 
ing a height which is less than about .02 inch 
(0.5mm). 

25. An Inkjet print cartridge as set forth in claim 22, 23 
or 24, wherein sakJ encapsulant material comprises 
a polymeric material. 

26. An ink jet print cartridge as set forth in claim 25, 
wherein said polymeric material comprises a ure- 
thane acryiate material. 

27. An ink jet print cartridge as set forth in claim 24, said 
barrier layer having a height which is between 
about .004 inch (O.Imm) and about .006 inch 
(0.15mm). 

28. An ink jet print cartridge comprising: 

a polymeric container adapted to receive ink; 

a printhead coupled to said container, said 

printhead having at least one bond pad; 

a layer of an adhesion promoter provided on a 

portion of said container; 

a layer of adhesive provided over at least a part 

of said adhesion promoter on said container 

portion; 

a flexible circuit adhered to said container via 
said adhesive layer, said flexible circuit includ- 
ing a substrate portion and at least one conduc- 
tor trace provided on said substrate portion and 
having an end section which extends out from 
said substrate portion to define at least one 
beam lead, said at least one beam lead being 
coupled to said at least one bond pad, and said 
coupled beam lead and bond pad defining an 
outer portion of said ink jet print cartridge; and 
a bead of encapsulant material provided over 
said outer portion so as to form a barrier layer 
over said outer portion, said barrier layer hav- 
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ing a height which is less than about .01 inch 
(0.25mm). 

29. An ink jet print cartridge as set forth in claim 28, 
s wherein said barrier layer has a height which is be- 
tween about .004 inch (O.Imm) and about .006 inch 
(0.15mm). 

30. An ink jet print cartridge as set forth in claim 28 or 
10 29, wherein said encapsulant material comprises a 

polymeric material. 

31. An ink jet print cartridge as set forth in claim 30, 
wherein said polymeric material comprises a ure- 

is thane acryiate material. 

32. A process for joining a flexible circuit and a print- 
head to an ink jet print cartridge container compris- 
ing the steps of: 

20 

applying a die-attach adhesive to a first portion 
of said container; 

coating an adhesive promoter to at least one 
second portion of said container; 
2S secu ring a second adhesive to said at least one 

second portion; 

bonding a flexible circuit to a printhead; 
securing said flexible circuit to said second con- 
tainer portion such that said printhead contacts 
30 said die-attach adhesive; and 

curing said die-attach adhesive. 

33. A process as set forth in claim 32, wherein said cur- 
ing step comprises placing said container with said 

3S flexible circuit and said printhead in a heated oven 
maintained at a temperature of from about lOO^C 
to about 1 20° C for a sufficient amount of time to ef- 
fect curing of said die-attach adhesive. 

^ 34. A process as set forth in claim 32 or 33, wherein 
said adhesbn promoter comprises a silane adhe- 
sbn promoter. 

35. A process as set forth in claim 32, 33 or 34, wherein 
4S said applying step follows said coating step. 

36. A process as set forth in any of claims 32 to 35, 
wherein said curing step comprises placing said 
container with said flexible circuit and said print- 
so head in a heated oven for a sufficient amount of time 

to effect the curing of said die-attach adhesive. 
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